Background: Retinopathy of prematurity (ROP) is a disease related to low birth weight, prematurity, oxygen administration, and various other factors, which are yet to be identifi ed. Aims: The aim was to fi nd incidence of ROP and risk factors for causation in babies weighing <1800 g; and in the babies weighing between 1501 and 1800 g. Design: Prospective study. Materials and Methods: Neonates weighing ≤1800 g taking birth in our institution from January 2011 to January 2012 for a span of 1 year; were included in the study. The data were analyzed to determine risk factors for ROP causation. Information was collected using the standardized performa which included the maternal risk factors as well. Infants were classifi ed by ophthalmologic examination fi ndings using ICROP revisited. Statistics: Qualitative data were analyzed using Pearson's Chi-square test with Yates correction or Fisher's exact test and possible risk factors were analyzed by univariate analysis and multivariate analysis. Results: A total of 278 subjects was included in the study. Incidence of ROP in babies ≤1800 g was found to be 13.67% (38/278). Incidence of ROP in babies weighing between 1501 and 1800 g was 11.64% (17/146). Twenty-one risk factors were signifi cant on univariate analysis in babies weighing ≤1800 g and 18 risk factors in the babies weighing between 1501 and 1800 g. Multiple gestations (P < 0.01), blood transfusion (P < 0.01), antepartum hemorrhage (P < 0.01), pregnancy-induced hypertension (P < 0.01), mechanical ventilation (MV) (P < 0.01), and APGAR at 1 min (P < 0.01) were found to be independently signifi cant for ROP causation on logistic regression analysis in babies weighing ≤1800 g and MV (P < 0.01) and resuscitation (P < 0.01) were signifi cant for babies weighing 1501-1800 g. Conclusion: It should be considered to incorporate screening of babies ≤1800 g uniformly in developing nations. It is recommended that further studies be done taking representative population of babies in different sites with adequate follow-up.
INTRODUCTION
Retinopathy of prematurity (ROP) is a disease related to low birth weight, prematurity, oxygen administration, and various other factors, which are yet to be identifi ed. [1] [2] [3] [4] It is a potentially blinding disorder in infants born prematurely. Incidence of ROP varies in different neonatal units. [5, 7] It has been reported to vary from 21% to 65.8% [7] [8] [9] [10] in western studies and 34.9-60.1%. [10, 11] in Indian studies. The criteria laid by the AAP and AAPOS were based on CRYO-ROP Trial [12] and Light-ROP trial [13] which recommend screening infants with birth weight ≤1500 g or gestational age <28 weeks. [11] The scenario in the developed [4] and developing countries [5] however, differs. Low survival rate of very low birth weight and extremely low birth weight babies in rural and semi-urban areas, attribute to the said lower incidence of ROP in these babies; as seen in studies from Indian scenario. As a result; in the developing nations, infants with birth weight >1501 g are now more likely to develop ROP than their counterparts in western countries. [4, 6] Although recent studies have reported increased incidence of ROP in babies >1501 g, most of the studies have not suggested their inclusion in the screening programs.
MATERIALS AND METHODS
This study was a prospective study conducted in a Medical College of Delhi in the Department of Pediatrics in collaboration with the Department of Ophthalmology for duration of 1 year from January 2011 to January 2012. A total of 278 neonates was included in the study. However, 203 neonates could complete the follow-up till the stipulated time period after being discharged from the nursery. The inclusion criteria included all the surviving neonates born at a tertiary care hospital in North Delhi weighing ≤1800 g. Babies who did not complete the follow up for any reason and with other ocular disorders, which interfere with fundus examination and those with other congenital retinal abnormalities were excluded. Prenatal, perinatal, and neonatal data were collected from each patient's medical record using a standardized data collection sheet for the study. The risk factors studied in this manner were birth weight, gestational age, respiratory distress syndrome (RDS), duration of oxygen exposure, acidosis, mechanical ventilation (MV), blood transfusion (BT), exchange transfusion (ET), anemia, sex, patent ductus arteriosus (PDA), resuscitation, APGAR score, intraventricular hemorrhage, antepartum haemorrhage (APH), premature rupture of membranes, maternal pre-eclampsia (PIH), neonatal hyperbilirubinemia, pneumothorax, intrauterine growth retardation (IUGR), multiple gestations, sepsis, vasopressor use. Information about risk factors for ROP and the maternal risk factors was obtained using a performa. The infants were classified by ophthalmologic examination findings using the Modifi ed International Classifi cation of ROP. [14] This location in this classifi cation refers to how far the developing retinal vessels have progressed based upon three concentric zones, and severity of disease is predicted by fi ve stages of the disease. The extent of disease is circumferential location of the disease, reported as clock hours in appropriate zones. Preplus, plus, aggressive posterior ROP are different spectrums of the disease. [14] Prior approval was sought from the ethical review board of the institute and written consent was obtained from the parents, and they were explained the purpose of the study and were assured about the confi dentiality and anonymity of the information so obtained. Screening was conducted in a temperature-controlled room in the presence of a pediatrician and ophthalmologist, and the cases of ROP were classifi ed according to ICROP. [14] Qualitative data were analyzed using Pearson's Chi-square test with yates correction or fi sher's exact test. At the completion of the study; the collected data were analyzed for postulated risk factors by univariate analysis. Multiple logistic regression analysis was performed to determine the independent effects of risk factors (which were found signifi cant on univariate analysis) after controlling for confounding variables.
RESULTS
The demographic variables of the study population have been depicted in Table 1 . The incidence was computed in babies weighing ≤1800 g and in 1501-1800 g. The incidence among the former was 13.67% (38/278) and in latter was found to be 11.46% (17/146). Distribution of ROP as per stage, gestation, and birth weight has been depicted in Table 2 . It was found that maximum cases of ROP were reported among the babies <32 weeks of gestation; that is 32.76% (19/58) and further out of these; stage III ROP was reported in 1.72% (1/58), whereby in which active intervention in the form of laser therapy was done. The average gestational age of the babies weighing ≤1800 g and in 1501-1800 g was 33.13 ± 2.76 and 34.18 ± 2.09, respectively. The mean birth weight in babies weighing ≤1800 g and in 1501-1800 g was found to be 1510.072 ± 250.64 g and 1700.41 ± 88.96 g, respectively. The factors which were found to be signifi cant on univariate and multivariate analysis in babies weighing ≤1800 g and 1501-1800 g have been depicted in Tables 3a and 3b , respectively. The ten most signifi cant factors in babies weighing ≤1800 g include multiple gestations, anemia, MV, patent ductus arteriosus, and RDS on both univariate and multivariate analysis; and PDA, RDS, anemia, 
DISCUSSION
The present study was an attempt to fi nd incidence and risk factors for ROP causation. It was found that the overall incidence of ROP Table 3 . The receiver operator response curve [ Figures 1a and b] depicts that the risk factors among babies weighing <1800 g and Figure 1a : The receiver operator curve depicts that the above model could discriminate the risk factors in 96% of the babies weighing <1800 g correctly
Figure 1b:
The receiver operator response curve depicts that the model could discriminate the risk factors in 85.66% of the babies weighing between 1501 and 1800 g correctly in babies weighing ≤1800 g was less as compared to various Western studies [7] [8] [9] [10] and previous studies done in Indian scenario. [10, 15] This study found low birth weight and low gestational age to be statistically signifi cant for the causation of ROP; as also has been found by authors of previous studies. [5, 8] The association of the prolonged oxygen exposure in babies weighing ≤1800 g on univariate analysis was detected; as also seen in previous studies. [17] RDS may result due to variations in oxygen fl uctuation, alternating hypoxia, and hypercarbia; leading to ROP, which is in concordance with various studies done in Indian [19] and the western world. [20, 21] The incidence of ROP was directly proportional to the length of time the tissue remains in acidotic state; these fi ndings were concordant with data obtained in western [20, 21] and Indian context. [16, 18, 23] MV due to variation in the oxygen tension was implicated as a risk factor; which is in accordance with various studies done by Yanovitch et al. [17] and Dogra et al. [16] MV was found to be independent risk factor in the causation of ROP [Table 3a ] in infants weighing ≤1800 g. Similar fi nding was replicated by Yanovitch et al., [17] Dogra et al.; [16] though on univariate analysis in babies weighing 1250-1800 g. Our present study of infants weighing ≤1800 g established a strong statistical association of BTs (P < 0.0001); similar to the studies done in the western context [17] and Indian context. [16, 19] This study found anemia to be a signifi cant risk factor, which is in concordance with the study done by Hammer et al., [20] in which 37 out of 137 infants with anemia developed ROP. IUGR in the present study came out to be signifi cant and had a protective infl uence on ROP However, study done by Prendville et al. [21] in 144 infants failed to fi nd a signifi cant co-relation between IUGR babies and ROP. Similarly, babies given extensive resuscitation with low APGAR scores <3 at 5 min had a signifi cantly increased incidence of ROP due to virtue of tissue hypoxia and acidosis. Similar results were found in the studies done by Hammer et al. [20] The present study found PDA to be a signifi cant risk factor in the causation of ROP in babies owing to increased delivery of oxygen to tissues; similar fi nding was endorsed by the studies done in Indian context [18] and western context. [20, 21] Use of vasopressors was associated with increased risk of ROP due to vasoconstriction and tissue anoxia on the univariate analysis. Liu et al. [22] and Nair et al. [24] found use of dopamine to be signifi cantly associated with ROP; both on univariate and logistic regression analysis. Our study concluded that the risk of ROP increases with multiple gestations on both univariate and multivariate analysis as it is known to increase the incidence of low gestational age, prematurity, and low birth weight. The maternal risk factors like APH had a signifi cant association with ROP causation as seen in studies of Indian context by Dogra et al. [16] and western context by Hammer et al. ; [20] due to hypoxia and acidosis. Study done by Purohit et al. [23] found PIH to be signifi cant risk factor; which was found to be signifi cant in our study as well. Premature rupture of membrane had no effect on ROP causation; as was also seen by Higgins et al. [25] 
CONCLUSION
Taking into consideration, the effects of various risk factors in ROP causation; we can conclude that ROP does occur in babies weighing between 1501 and 1800 g. Thus, the current policy of screening all babies below 1500 g and 32 weeks of gestation and those with birth weight between 1501 and 1800 g; only if risk factors are present must be continued. However, recommendations to extend the screening protocol in different hospitals and sites to examine different population strata should be put forth; given that there is the presence of a signifi cant incidence of ROP in the birth weight range of 1501-1800 g; as has been found by our study.
